The paper presents evaluation of possibilities of use of Wiper blades for machining of austenitic stainless steel. It presents information relating to geometry of Wiper blades. It also describes in detail testing conditions focusing upon description of the tested material and presenting testing stations. Next, it presents results of experimental tests on turning of 0H18N9 steel with the use of rhomboid and triangular inserts with traditional geometry and Wiper blades. On the basis of the surface roughness tests, efficiency of use of Wiper blades was determined and it was determined, how the positive influence of geometry of Wiper blades upon surface roughness changes with the change of machining parameters.
INTRODUCTION
Even higher requirements for machine parts and many other elements manufactured presently cause intensive development of material engineering. New material groups are developed and, in numerous cases, such materials have very unique and interesting properties. In the foodstuffs sector or nuclear energy production sector it is not admissible for elements of equipment to be worn by corrosion. However, they are often affected by intensive corrosion. Therefore, they developed steels resistant to corrosion, which contain large quantities of chrome and nickel additions as compared to alloy steels.
As development of a new material does not guarantee effective and cheap manufacturing of a finished product, comprehensive technologies of processing of new materials should be developed. Machining is still a leading method of production and, therefore, new machining materials are sought in order to improve efficiency of such types of processing. Contemporary tool materials allow for use of very high machining speeds. This causes that, in numerous cases, drive power even for shaping and finishing machining may prove too low. The increase of other machining parameters such as feed rate and machining depth are often limited by admissible machining forces, too low power of the machine tool drive and worsening quality of surface roughness [2] . If surface roughness is the main reason for impossibility to increase a feed rate, it seems justified to introduce Wiper geometry blades. Wiper blades have modified edges. Modification of Wiper type edge involves introduction of ancillary smoothing edges with a very large Rb0 rounding radius and, in some cases, rε1 and rε2 ancillary edges of edge rounding ( fig.1 ). Figure 1 Wiper type edge geometry [1] Owing to the modified geometry, the inserts may operate with increased feed rates and little surface roughness ( fig. 2) . Manufacturers of machining tools specify that maximum effectiveness of Wiper blades involves decreese of roughness for the same feed rate twice as much. Manufacturers also specify that the effectiveness is lower for little feed rate values. In the works [1, 2] The steel belongs to most commonly used groups of steels, which are resistant to corrosion. It is used in production of, among others, containers and systems for production of milk and beer, as material for equipment for refining of corn products, material for equipment for nuclear power plants, tanks for storage of liquid oxygen, nitrogen and hydrogen.
Turning trials were performed with the use of TUR 560MN numerical turning lathe ( fig. 3 ). Four different machining inserts were used for machining:
 CCMT 09T304 -MF GC 1025 (a rhomboid insert with traditional geometry),  CCMT 09T304 -WF GC 1025 (a rhomboid insert with Wiper geometry,  TCMT 16T304 -MF GC 1025 (a triangular insert with traditional geometry),  TCMT 16T304 -WF GC 1025 (a triangular insert with Wiper geometry)
The inserts were made of TiAlN-TiN coated sintered carbide with the use of PVD method. The strong and abrasion-resistant coat combined with fine grain foundations ensure good resistance to chip impacts as well as adequate sharpness of the machining edge. It is a material, which is specially recommended for processing of stainless steels, in which case very low surface roughness is required [4] .
Figure 3 TUR 560MN numerical turning lathe
The inserts were fastened in SCLCR 2020K09 and TCGR 2020K16 frames. Tool cutting edges (κr) was 95 0 and 91 0 for rhomboid and triangular inserts respectively. Turning trials were performed within a wide range of finishing machining parameters selected especially to comply with the manufacturer's requirements relating to both traditional and Wiper inserts. Constant machining depth of ap = 0,5 mm, three machining speeds of vc = 135; 180; 220 m.min -1 and five feed rates of f = 0,07; 0,11; 0,15; 0,2; 0,3 mm.rev. -1 were applied.
Measurements of surface roughness were performed with the use of Form Talysurf 120L roughness meter manufactured by Taylor Hobson Limited (fig. 4) . Each of the surfaces was measured in 3 spots by turning the sample by 120 0 . As Wiper type blades have more than one edge radius, surfaces are shaped with the sue of such blades according to kinematic and geometrical relation. Therefore, one may observe certain interferences within feed rates of low values. For the feed rate of 0,07 mm.rev. -1 roughness obtained was worse than for the feed rate of 0,11 mm.rev. -1 Above the feed rate value, roughness grown in accordance with the theory.
Figure 5 Influence of machining speed (vc) upon surface roughness (Ra) of austenitic stainless steel turned with CCMT 09T304-WF GC1025 machining insert

Fig. 6. Influence of feed rate ( f) upon surface roughness (Ra) of austenitic stainless steel turned with CCMT 09T304-WF GC1025 machining insert
Figures 7 and 8 present influence of machining and feed rate speeds upon surface roughness parameter (Ra) after turning of the tested material with a triangular insert of Wiper geometry. The results are very similar to results obtained after turning with a rhomboid insert. It is only that interferences within little feed rate values are smaller here. It is worth noting that for machining of the tested material with rhomboid inserts of Wiper geometry it is possible to obtain surface roughness (Ra) at the level of 0.55 µm, whereas the smaller roughness value was also obtained at the level of 0,55 µm with the use of triangular inserts. The low values of roughness were, however, obtained for considerably differing machining parameters -for a rhomboid insert for vc = 135 m.min -1 and feed rate of f = 0,07 and 0,2; whereas for the triangular insert for vc = 220 m.min -1 and feed rate of f = 0,07 mm.rev. -1 
Fig. 7 The influence of machining speed (Ra) of austenitic stainless steel turned with TCMT 16T304-WF GC1025 machining insert
Fig. 8. The influence of feed rate (f) upon surface roughness (Ra) of austenitic stainless steel turned with TCMT 16T304-WF GC1025 machining insert
Figures 9, 10 and 11 show comparison of surface roughness obtained after turning of the tested material with a rhomboid insert of traditional and Wiper geometry. It is visible that the growth of feed rate is accompanied by a positive influence of Wiper geometry. Tool manufacturers state that Wiper type edges allow for obtaining of twice as better roughness. However, this is an averaged value. The manufacturer of tools used provides that smoothing effect may improve after use of Wiper edges with increase of feed rate values [4] . For the presented test results, ate least twice as better smoothing effect was obtained only above the feed rate of 0.2 mm/rev. For feed rates of lower values, the surface quality improved only a little or it even got worse wit the use of Wiper inserts. It is also worth noting that the growth of machining speed led to decrease of positive influence of Wiper geometry. For lowest speed, roughness improved by max. 277%, whereas for maximum speed it improved by 163%. after machining with the use of C insert and above the feed rate value of 0.15 mm/rev., the surface roughness increases in a linear manner; for feed rates with lower values, it is maintained at a similar level or is higher.  after machining with the use of T insert, surface roughness slightly increases with increase of feed rate value.  it is possible to obtain a surface of roughness value (Ra) of 0.55µm both with the use of C insert and T insert with Wiper geometry, whereas the minimum roughness obtained with the use of inserts with traditional geometry was 0.75µm.  by comparing surface roughness of stainless steel after turning with the use of T insert with traditional geometry and Wiper geometry, one may observe maximum improvement of surface quality by 5.58 times for the highest feed rate value (0.3 mm/rev.) and lowest speed (135 m/min.); a positive influence of Wiper geometry for this type of machining inserts will grow with the growth of feed rate value and decrease of machining speed.  by comparing surface roughness of stainless steel after turning with the use of C insert with traditional geometry and Wiper geometry, one may observe maximum improvement of surface quality by 2.77 times for the highest feed rate value (0.3 mm/rev.) and lowest speed (135 m/min.); a positive influence of Wiper geometry for this type of machining inserts will grow with the growth of feed rate value and decrease of machining speed.
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